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Work Order ID 56563 


E Т EEM 


Раре 1 `` 


March 1, 2010 2:36:08 PM / 


ane EU c — бале се оқыт 
Item ID: D212-664-101TRN 
Revision ID: 


Item Name: Crosstube Turning Detail 


Start Date: 3/01/10 Start Qty: 1.00 
Required Date: 3/08/10 Req'd Qty: 1.00 
Reference: 
Approvals: - Process Plan: _ "vA Date: 
QC: E МУ Date: 
Sequence м Operation 3 | 
. Work Center ID Description 


. Draw Nbr 
' D212-664-141 


100 
ШІШ 


Mori Seiki 
Mori Seiki CNC Lathe Large 


Revision Nbr 


Rev D 


Memo 


MORI SEIKI CNC LATHE LARGE 


Accept 


2-Turn first side as per Folio FA113 
3-File down transition lines smooth. 


110 ОС1- Inspect dimensions to dimension sheet 


ШІ! 
ОС 


Cust Item ID: 


I Т ГЕ 


1-Fill tube with sand & install plugs 078534 оп both ends as per Folio ҒА113 


Memo 
Quality Control 
120 
(ШШ e 
Mori Seiki Memo 
Mori Seiki CNC Lathe Large 1-Tur second side as per Folio FA113 


2-File down transition lines smooth. 
3-Remove sand and plugs 


Customer: 
Tooling: _ Date _ _ 
___ SPC (Y/N): — Date: __ _ 
‘Set Up/ Draw | Draw Plan Accept 
Run Hours Number Rev. Code Qty 
00 I Б 
0.00 Q. 
0.00 
аа 
0.00 а у 
0.00 } 
0.00 | / 0-4 


| ГІШ 
әр (ШІ 


ше бап ШІ 
ШШШ 


I Reject Reject Insp. 

| Qty Number Stamp 
0 - өз - oc O 
© -D3 -ps Ô 


/0. - Өз - oç © 


Dart Aerospace Ltd | Er 


w/o: WORK ORDER CHANGES 


Approval 


DATE | STEP PROCEDURE CHANGE Chief Eng/ | APProval 
Prod Mgr nspector 


—T 


Part No: PAR#: — — Fault Category: NCR: Yes Мо ПОЛЯ: Date: 
Resolution: 0 Disposition: QA: М/С Closed: Date: 
NOR: WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


— - — : Verification | Approval | Approval 
Initial Action Description Sign & | section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


Description of NC 
Section A 


DATE | STEP 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE 


ч 


Work Order ID 56563 IIIIIIIIIIIIIII Page 2 


March 1, 2010 2:36:08 PM 


Item ID: D212-664-101TRN Accept 


ШІ ІШІ seso зе [ЇЇ 
Revision ID: 
ité Namie: - бше ийе Dau stop MDDI 


Start Date: 3/01/10 — Start Qty: 100 ШІШ Cust Item ID: 
Required Date: 3/08/10 Req'd Qty: 1.00 |!!! Customer: 
Reference: 
a е ашы Ыы | ne rom Sen ЇЇ 
Approvals: Process Plan: . — |. Вай:  . _ Tooling: Е Date: u 

маман uus SPOON: _ [ше _ cns ШЙ 
Sequence ID/ m Operation - Е Sc Set Up/ Draw Draw Plan ` Accept P Reject Reject I Insp. 
Work Center ID Description Run Hours Number Rev. Code Qty Qty Number Stamp 
130 ОСІ- Inspect dimensions to dimension sheet 0.00 n 
LLLI u И lon. m- әз -es Ø 
Quality Control 


140 QC8- Inspect parts - second check 0.00 Ж” ^7] 
ШЇЇ LONE = МЕА 
QC Memo 0.00 

Quality Control 

150 ` Crosstubes Chemical Conversion 0.00 /Oo-3-// 
ШШ! wane See 

HandF Xtube Memo 0.00 


Hand Finishing Crosstubes 


Dart Aerospace Ltd | er ' 
WORK ORDER CHANGES 
Approval 


DATE | STEP PROCEDURE CHANGE Chief Eng / 


Approval f 


Prod Mar QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


"De Corrective Action Section B “еы 
Description of NC — - — - Verification | Approval | Approval 
DATE STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QANCRW O RevE 


Work Order ID 56563 


Page 3 


March 1, 2010 2:36:09 PM 


Item ID: D212-664-101TRN 


Accept 


ƏIIIIIIIIIIIIIIIIIIIIIIII seee seee Т ТТЫ 

Revision ID: 
Item Name: — Crosstube Turning Detail sop | ЇЙЇ 
Start Date: 3/01/10 Start Qty: 1.00 ҮШ Cust Item ID: 
Required Date: 3/08/10 Req'd Qty: 1.00 ІІ II Customer: 
Reference: 
2 Pe e | * see ШШ 
Approvals: Process Plan: ` Date Tooling: Date: 

ос: С Фаш: SPC(Y/N): Dae | NE UU 
Sequence ID/ | Operation 7 ЕСІП! i Draw Draw Pian Accept Reject Reject Insp. 
Work Center ID Description Run Hours Number Rev. Code Qty Qty Number Stamp 
160 QC3- Inspect Part Finish 0.00 
ШЩГ N @ Q “9 10-03 do 

Memo E 

Quality Control 
170 0.00 
ІШІ! понет 4 Е - Жел (0-3-0 
Packaging Memo 0.00 
Packaging 2. 222 kanban rack 
180 QC21- Final Inspection - Work Order Release 0.00 | 
ЭЭ  _ | ^Jbl BÀ lof H 
QC 0.00 


Memo 
Quality Control 


Dart Aerospace Ltd | A ' 
W/O: WORK ORDER CHANGES 


Approval Í 
DATE | STEP PROCEDURE CHANGE By | Dee | aty | Chiet Eng / Approval 
Prod Mgr пареа 


Part No: ME PAR #: Fault Category: NCR: Yes Мо ООА: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


Description of NC Verification | Approval | Approval 


Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


Picklist Print — 
March 1, 2010 2: 36: 07 PM | 
Work Order ID: 56563 ШШЩ 

ран. оо отам ТИШТЕШЕТ D U DN ONI O OURO T T 


Page | 
— 


Parent Item Name: Crosstube Turning Detail Start Date: 3/01/10 Required Date: 3/08/10 
Comments: IPP Rev:A 08-03-06 newissue DD verified by:ec Start Qty: 1.00 Required Qty: 1.00 

IPP RevB 08. 04. 02 removed Polish EC verified by: DD 
Component Item ID/ Replacement Mfg/ Bin Primary Last Route Unitof Qtyon Remaining Qty i Date Status 
Item Name Item ID Purch Item Location Location Seq ID Measure Hand Qty To Pick Issued Issued 
D6005-128 Manufactured No 120 Each 29.0000 1.0000 


IIIIIIIIIIIIIIIIIIIIIIIIIIIII LI 


Crosstube Material 
Warehouse Loc Oty Loc Code 


Location 


Main Warehouse 
LG 29 
34686 1 


Co 28 Am 20 - ?- e | (f 


Dart Aerospace Ltd 


WORK ORDER CHANGES 
PROCEDURE CHANGE 


Approval 
Chief Eng / 
Prod Mgr 


Approval 
QC Inspector 


DATE | STEP 


Part No: РАН: — Fault Category: NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
NCR WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B л: 
Description of МС - — - Verification | Approval | Approval 
DATE | STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


DART AEROSPACE LTD 


w—s sss 
Description: Crosstube Assembly (205/212/412 High Fwd) Part Number 


Inspection Dwg: 0212-664-141 Rev: 0 


FIRST ARTICLE INSPECTION CHECKLIST 
[ x | First Article [| Prototype 


'| Inspection Sheet Actual 
9200 | «3910 


R0.063 #/-0.010 |р ооо 
2.740 +0.005/-0.000 


Method of 


: Comments 
Inspection 


Reject 


| 


5.709 asar e БЕ 
2з ЕСІГІ: ЕЕ 2-306 [с | у 
Seen 12222 cce ere 
ШЕНІ! БЕН | 0001000 54 |-" | | L  ] 
Т i а er 
Desa 2 pecu 
cipe ч 
ЛӘ у = 

ИЕ | 


ӨТІН 


New Issue P/O D412-664-101 
| B | 06.03.15 | Tolerance revised for 5.097 per Dwg Rev update 
Dwg Rev updated 

| D | 10.02.02 | Dimension 126.514 was 126.51 


HAFORMSQuality Assurance\approved QA\FAIB Rev A 


Dart Aerospace Ltd 


W/O: WORK ORDER CHANGES 


Approval Approval 


Prod Mar QC Inspector 


DATĘ STEP PROCEDURE CHANGE Chief Eng / 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


Ба s | = of NC p E E 


BL = A Initial Action Description Sign n& p C Chief E QC E 
Chief Eng Chief Eng Date 


| NOTE: Date & initial all entries 


f HAM*GRMS Quality Assurance\approved QANCRWO RevE 


БЕЛ > Part Number Description 

-141 Ei B 
[021288441 | CROSSTUBE ASSEMBLY CROSS TUBE ASSEMBLY (205212412 HIGH FWD) | 12/412 HIGH FWD 
212-664-1418 CROSS TUBE ASSEMBLY (214 HIGH FWD 


ET [зо отс an ee aa PEL WED 
| 3 | D6005-128 CROSSTUBE 

| 4 | 

[ 5 | 

== MS21920-25 CLAMP (OR MS21920-26) 


саа 
1 
| 2 | 02893-1 SUPPORT 
| 4 |103595-063-450 RUBBER CUSHION 
7 AIR | MAGNOBOND 6398 | ROCKWELL SPECIFICATION RBO-120-023 
ADHESIVE (TEXTRON/BELL SPEC. 299-947-100, 
TYPE II, CLASS 2 ADHESIVE 
GENERAL NOTES: 


1) MATERIAL: MANUFACTURED FROM 06005-128 


de : FINISHED-LENGTH = 126.514+0.020 
2) FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 


PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 
PAINT OUTSIDE PER DART 051 005 4.2 

3) TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED 

4) UNITS: INCHES UNLESS OTHERWISE NOTED. 

5) BREAK SHARP EDGES: 0.005 TO 0.010 MAX. 

6) IDENTIFICATION: SCRIBE DART PART NUMBER "D212-664-XXX" AND BATCH NUMBER ON INSIDE OF CUFF 
USING VIBRATING STYLUS 

7) WEIGHT: 0212-664-141 = 33.6 Ibs (PER IIN-D212-664) 

0212-664-141В = 33.6 Ibs (PER ІІМ-0212-664) 

8) PARTIS SYMMETRIC ABOUT CENTERLINE. 

9) RUN CUTTER OFF PART. BLEND OUT EOGE LONGITUDINALY, TRANSITION SHOULD BE SMOOTH. 

10) BEND PROGRESSIVELY WITH A MINIMUM OF 3 PASSES. MAXIMUM TUBE FLATTENING DUE TO BENDING IS 
6% BASED ON O.D. 

11) LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER 051 038. 

12) INSTALL 02893-1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE SURFACE OF 
D2893-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER 051015. LET CURE FOR 12 HOURS AFTER 
INSTALLATION AND PRIOR TO PACKAGING. 

13) INSTALL MS21920-25 CLAMPS (OR -26) WITH 03595-063-450 RUBBER CUSHIONS TO SECURE THE D2893-1 
SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE OF CROSSTUBE 
SUPPORT. 

14) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE OUTSIDE 
SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS SCRATCHES, NICKS, OR 
DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT LONGITUDINALLY. CIRCUMFERENTIAL GRIND 
MARKS ARE UNACCEPTABLE. 

TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND THAT NUT 
HAS NOT BOTTOMED-OUT AFTER TORQUING. 


ELEASE 


2009 D 9 


REFORMAT/REVISE GENERAL NOTES/PART LIST; 
REORGANIZED VIEWS AND REFORMATTED DRAWING 
TO CURRENT STANDARDS; ADD -141B (ZN 84-2, 04-2); 


REMOVED REF & ADD TOLERANCES (ZN B4-3, C6-3, C8-3 
& B6-3); RELOCATED FLAG #6 PER PAR 08-046 (ZN А5-3); 
MOVED TURNING DETAIL & UPDATED TOLERANCE TO 
SHEET 4 2 

с REMOVE -851 ABRASION STRIP; ADD MAGNOBOND 
6398, CUSHION, REVERSE CLAMPS 


ADD HOLES FOR COMPATABILITY WITH BHT/AA 
SKIDTUBES 


DART AEROSPACE LTD 
HAWKESBURY, ONTARIO, CANADA 
e и: Жа ORAWINGNO. | 
МЕС. АРРА. | “FK [0212-664-141 SHEET 1 OF 4 
— ae TITLE Pe 


IpEAPPR. — | F |XTUBE ASSY (205/212/412 НІ FWD) 


COPYRIGHT € 2000 BY DART AEROSPACE LTD 
DATE Qo. 2. 30 тиз роса а evi ао соғарын AN а BUPA MO Om те DRESS COMOTTON THAT т 
рсы NOR OS Еа а OR PO NT 


Dart Aerospace Ltd 


WORK ORDER CHANGES 
Approval 


DATE | STEP PROCEDURE CHANGE By Chief Eng/ | APProval 


Prod Mar QC Inspector 


Part No: нн PAR #: Fault Category: NCR: Yes Мо ООА: Date: 
Resolution: Disposition: QA: М/С Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


BL. UE of NC 90 Lr E 
Еа өтер BL. UE A Initial Action Description Sign & 90 С Chief Lr QC E 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


H:\FFORMS\Quality Assurance\approved QA\NCRWO RevE 


[125 [135 [155 


D2893-1 SUPPORT 
MS21920-25 CLAMP, 2X 


D3595-063-450 RUBBER CUSHION, 2X 
2PL 


14.00 (-141) 
OR 13.75 (-141B) 


SYM 


D212-664-141/-141B 
ASSEMBLY DETAIL 


02893-1 
SUPPORT, REF 


APPLY MAGNOBOND 
BETWEEN D2893-1 AND 
CROSSTUBE 


03595-063-450 
RUBBER CUSHION 
UNDER CLAMP, REF 


[13 > 
М521920-25 
CLAMP, REF 


SECTION А-А ps2 


SCALE 4X 


ІШІ 


D212-664-501 
BENT TUBE 


RELEASED 
2009 -10-29 М 


DART AEROSPACE LTD К 
[DRAWN — | RF | HAWKESBURY, ONTARIO, CANADA 
[cecen | 47 |oRawinc no. REV. D 
МЕО. АРРА. | |% [0212-664-141 SHEET 2 OF 4 


COPYRIGHT © 2000 BY DART AEROSPACE LTD 


олт 0909.39 = 


Jarproveo | 4&7 me SCALE 
[DEAPPR. | -Й- |ХТИВЕ А55Ү (205/212/412 HIFWD) NTS 


Dart — Ltd 


WORK ORDER CHANGES 


Approval 
Chief Eng / 
Prod Mgr 


Approval 
QC Inspector 


Part No: __ PAR st: Fault Category: NCR: Yes Мо ПОЛ: Date: 
Resolution: Disposition: QA: М/С Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 
Description of NC 
Ба done A Initial Action Description Sign & 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


INR | 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE 


29.65" (753mm) 
TO END OF R86.0 BEND 
ALONG CENTERLINE 


18.74" (476mm) 
ALONG CENTERLINE 
ОҒ R35.5BEND z 


Ë 


A 


28.49+0.13 


14.87" REF R86.012.0 
(378mm) R35.512.0 


ES 


<Ө--------- 


[7] 
E4 


D212-664-501 


+ 
| 20.3869 005 
HOLE TO BE ALIGNED 
WITHIN 20.001 OF HOLE 
ON OTHER SIDE OF CUFF 
2 PL PER CUFF 

0,010 


2.050%0.005 0.4505 035 


SECTION B-B саз 
SCALE 4X 


VIEW C-C: CUFF DETAIL. c23 
~~ SCALE 3X 


0212-664-141TRN 


0.38610, 005 


HOLE TO BE ALIGNED 
WITHIN 30.001 OF HOLE 
ON OTHER SIDE OF CUFF 


BENDING AND DRILLING DETAIL 


405452 


26.9210.13 


SS 


/ 
55.03+0.13 ( ) 
110.06%0.25 


ELEASE 


ж: 8 


DART AEROSPACE LTD 
HAWKESBURY, ONTARIO, CANADA 
ORAWING NO. REV. D 
TITLE SCALE 


COPYRIGHT © 2000 BY DART AEROSPACE LTD. 
тав DOCUMENT 6 PRIVATE ANO AMO W SUPPLIED Ом THE EXPRESS CONDITION THAT T S 
NOT TO BE USED FOR ANY PURPOSE OR COPIED OR COMMUNICATED TO ANY OTHER PERSON WITHOUT 
"ҮМІТТЕР POS SION FROM QART AEROSPACE LTO. 


Dart Aerospace Ltd | 
WORK ORDER CHANGES 


Approval 


DATE | STEP PROCEDURE CHANGE ес. HEN Chief Eng / 
* r 


Part No: — .PAR #: Fault Category: NCR: Yes Мо ООА: Date: 
Resolution: | Disposition: QA: М/С Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action ашы ЕУ E Ed 


BL NM of NC 
Ба ee A Action Description ЕУ C Chief E ас Ed 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS'Quality Assurance\approved QANCRW O RevE 


C24 
SEE DETAIL D 


R100.0 TRANSITION 
BETWEEN TAPERED 
SECTIONS 


5.160+0.030 
— 9.436:0.030 
— 14.866+0.030 
— 19,551%0.030 
— 24.23610.030 


~~ 
2.304205 
2.3400 085 
2.30870 955 
244819555 
2.498205 


R100.0 TRANSITION 
BETWEEN TAPERED 
SECTIONS 


- 28.921+0.030 
- 33.606+0.030 


- 40.384+0.030 
— 43.168+0.030 


2.5490 о 
2.5999 855 


2.701 


DETAIL F: 


CUFF TRANSITION c24 
SCALE 10X 


2.671905 
2.7010 
ов TAPER UNIFORMLY FROM 
449 THROUGH TO 2.7729 
[s> RUNNING OFF PART 


— 47.168+0.030 


D212-664-141TRN 


/AN TURNING DETAIL 


+0.005 
2.74070 005 


— 5.097+0.030 
— 5.54810.030 


0.375 WALL 
STOCK, REF 


—— 63.257 REF 


[ву 920 1 | 


30° X 0.500 DEEP 
CHAMFER 


2.750 STOCK 
REF 


SYM 


SEE DETAIL E SEE DETAIL F 


DETAIL D: 
CROSSTUBE CUFF ns. 
SCALE 5X 


Ms 


0.005 +0.005 0.005 
2.701 ooo 2.750 0000 2.772 "ooo 


RELEASED 


2009 ~10- 29 


DART AEROSPACE LTD 
DRAWN O | RF | HAWKESBURY, ONTARIO, CANADA 
[CHECKED | 42 ` |DRAWING NO. REV. D 
DETAIL E: SHEET 4 OF 4 


TAPER RUN-OFF со, SCALE 
NOT TO SCALE B 


Dart Aerospace Ltd | EM 
WORK ORDER CHANGES 


| .. Approval ` 
DATE | STEP PROCEDURE CHANGE By Chief Eng / Approval 


QC Inspector 


Prod Mgr 


Part No: _ PAR#: ` Fault Category: NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Еа өтер Nau oJ of NC Corrective Action. Section B 


iu E ET 
Nau oJ A Initial Action Description Sign & iu C Chief E QC ET 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QANCRWO RevE 


